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FOREWORD

thas study was vondncted under the cognizance of the Ground Systems

Departient of the Svstenis Rescarch and Planning Division of Aerospace
Corpuration. R, W, Cunrangham and €. H. Edwards of this department
defined cond coordinated the general tasks required in support of a personnel

ubsvs=trms applied rescarch activity.  This activity was initiated by the
lLaborataries Division in response to DCAS-TDR-62-80 "Research Proposals
for Personnel Subsystern State-of-the-Art Advancement in Ballisti¢ and
Space Systems Development” -and an Air Force Work Request: BSO-62- 0001
dated 30 Julv 1962,

The study was accomplished and the report prepared by J. C,'"‘Po’well of
the Cost Department, System Analysis and Evaluation S\ibdi_v_is{iqn,’ _u;ider
MJIO 3741-08, BRI

'Ihx< studv was under the cogmzance of the Ferscnnel Subsystem Branch
BSO%P “at Norton AFR under Lt Col H. Clvmer and Capt M. Majesty, Pro=
ject Officer.

Two other reports, Comparison of Training Equxpment Requxrements
for Military Training Programs, TDR-169(3741-08)TN-3, and The Dcter-'
mination of Technical Manual Unlization and Adequacy, TDR- 169(3741-08)TN-._.-1;

were produced concurrently. Reference is made here to afford a cross-

reference for interested individuals working in the applicable personnel sub-

systeras area.




ABSTRACT

This report presents the results of a research effort within
the personnel subsvsterms area conducted to ascertain the validity
of \':ib'rious'mzmp(.)wor prediction techniques. “The .repo’rt' consists
of a literature survev including bibliography listings and annota-
ttons: a state-of-the-art summary based on the literature survey;
and plans and recommendations for future research in the specific

area of manpower proediction.
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L. SUMMARY -

Manpower requirements estimating is performed on every weapon
system that is developed. However, the methods or techniques used to pre-
pare these eatimates are not éée’cmcnlly known in every detail, or reportcd
as a matter of record, cspecially for a weapon system in the very early con-

ceptusl or advanced planning stage of development,

This document presents a four-part study plan designed te ascortain the
existence and implementation of the detailed techniques used to proedict or
estimate manpower requirements. The plan consists of a literature survey,
a field nurvey, the collation and analysis of data vbtained and the publicatien
of a final repoert. The scope of the investigation will include the four stages
nf a weapon systemn dovelepment. Thesc four stuges are the advanced plan-
ning stage, regdearch and devnlopment atuge, prototype rnanufacture and test
stage, and the operating stage. The study plan is also designed to acquire
sufficient information to allow recommendations for now techniques, changes

in existing techniques and additional research in certain related areas.

N

The initial effort under this s:udy plan, the literature search and survey,
Mas been conducted by Aerospace Corporation. Documents showing new
tecchniques, methods und procedures, other material pertaining to the subject,
and existing Air Force publications are discussed with annotations provided

for the most important iternas.

The literature survey showed that while there are fairly thorough pro-
cedures existing for describing positions and tasks, modifications are used
extensively and no systematic attempts have been made to evaluate the strong
and weak points contributing to their ultimate validity. A similar condition
also exists with respect to the procedures for combining tasks into positions.
1t is also concluded that the determination of skill level requirements has
received little methddologicai att”entio'n; comprehen.ai\ife' evaluation of results
is lacking; however, more emphasis has been given to the rating of skill
levele, Quantitatively manpower cstimates have been affected, since appar-
ently the use of autornated equipment has not produced the saving in manpower
aa expected.r The ac>c;zr;cy of-m‘anp‘owér estimates is questioned, in the light

of certain items obtained from QPRI sheets, and the research recommended



for this arca could be expected to not oply increase eccuracy but alse result

In oSt 4avings.

Recommendations include the implementation of the study plan presented
in this report, with emphasis on the field survey and the sulsequent continua-
tion of the hiterature survey, It is also recommended that two separate studics
be imitiated to determine if certain restrictions can be removed from MIL |
Gpecitication QPRI 26239A and AFBM Fxhibit 58-18C.
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II. INTROBUCTION——— - et

The need for, and value of, timely and accurate estirmates of manpower
requirements is self-evident in view of the long lead times necessary, and
the large nunber of parsonnel and gkilly required far an Air Force Weapon _
System. The procedures, techniques or cquations, by which estimates ars
eatablighed, frequently are not explicitly atated, especially when the esti-
rnates are made prior.to the availability of complete personnel/equipment

data (PED),

When explicit information explaining the development of cach technique
used to rmake cotimates ia not provided, the validity of the techniques cannot
he adequately cvaluated. One technique cannoet be compared with different
techmiques to evaluate the one against the other., Therofore, it is necessary
to procecd with the field survey to the sources of the cstimates to determinc

at first hand the basis upan which they are made,

What techniques are now, or kiave been used in the recent past to develop
manpower catimates” At the conceptual stage? At the feasibility stage? At
the rescarch and development stage but prior to firm design cf equipments?
What techniques arce used to develop an estimate for Air T'raining Command
(ATC)Y personnel requirements?  Air Force Logistic Command (AF LC)

requitements? Using commuand operational requirements?

A systematic compilation of the various procedures, techniques and
methods used to prepare these manpower predictions should be accomplished
i order to conduct a detailed analysis and subsequent appraisal of techniques.
The comparative evaluation of the techniques to determine predictive accuracy
vould then identify those which lead to more accurate resulta and those which

provide least accurate predictions.

i 7 ¢



A. General

The proposed study plan that is presentod in Paragraph B of this
discussion was proparcd by Acrospace Corporation to define the arecas
wherein research was required in order to establish the comparatwo vahdxty

of manpower prediction techniques,

The tmtial effort undu:r, the plan, a scarch and surx"ey of literature
on the subject, disclosed that u comprehensive survey had been conducted in
1960 by the American Institute for Rescarch under a USAF contract and was
published as a4 WADD Technical Report (Reference 30}, This report was a -
thorough profeassional predentation and wans usecd as the starting point for the

literature survey conducted hy Acerospace Corporation.

The second phase of the study plan, which iv called the "Data Collec-
tion" ceffort, 1o to be conducted at the gource points of manpower edtimating
which are the government contractors plants and militery catablishments,
Th., phase requires catensive ficld planning and is where the actual teche-
niques are used, Academic thecory as to how the art may be practiced ha:
been set forth in sonme publications but the technique actually practiced can
onlv be obtained at the source(s) where used. The field survey iy therefore
the primary phase of the tasks outlined in the study plan. The USAF com-
mand arcas and the nhilitarv contractors, suggested as contact fnoims in the
field planning, are listed in the study plan. The list ig preliminary and
should be modified and expanded as required to uccom.plish the desired

results.

The field survey, which will entail personal contects, will mest

probably have an 'mflucnce on the planning, as sct forth in the study plan,

and may also modify the rec commiendations and conclusions presented in

Section IV of this report.

R, DPropecsed Stady Plan

The four.nart atudy rlon should So conducted within the technival

areas previously described and the plans for implementation are described

in the following paragraphs.
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The weapons systems that should be uced as a basis for the propoead
.study should be under direct control of BSD, They should be of such design
and _age that'the estimuting data obtained could he applicable to future systems;
hoewever, the existence of valid historical data is highly important. It is felt
that the Thor, Atlas, Titan, and Minuteman systemes would be adequate for the
purposce of the stud;). -

I. Literature Survey

i, Search the literature pertaining to the problem under study.

Ihis tasgk has-been accomplished for purposes of this study and is discussed

i Paragraph © of thia section.

b, Frepare an annotated mibliography for all documoents with
appropridte comments a0 to its relationship to the problem and ity value.

This task has also been accomphished congistent with the hderature survey
mentiored an (o) above,
2. Data Collection

4.  Teehmques used to Predict Manpower Requirements

These data will be collected by a field survey using pre-
parcd questionnaires 1o « rient the interviewee to the problem. The contacts
will be contractor represcntatives of the organizations shown under Para-
graph d, with USAY Program and Project Offices, and t};xe USAF military
manpower planning personnel. The primary emphar a will be directed
towird the technique, method or procedure that was actually used to prepare

a bona fide cstimatic for one or more of the particular weapon systems.

b. Original Manpower Estimates

_ ) In part, this ig a derivative output of t}}é field survey.
Program plane, development plans and/or operation plans may be requeatcd
from USAF technical libraries, if necessary or exp Jitious. An attempt
will be made to build up the "oripinal” estimate from the segments which were
supnlied hv each gf the cognizant Weapon System Program Office(s), and the

higher AT echelons, for each of the \t:'capdn systems considered,
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(4]

The prime purpose of the field study is to ncquir\b this
irformation, Unit iranning documents will be used as the basis for this
determination, plus or minus anv in-thr-field deviations, Contractor
personnel performing tasks that are normally military tasks will be included
in the re-hitary gector. An attempt will be made to determine the effect of

traming lead tirme on manpower requirements.

d.  JFaeld Furve\," Planning

Responsitality for manpower estimating iy vested in inili-
tary serviceg and by contractual obligation in the military centractor. The
lack of publinhed Ierature or reports regarding the specific techniques
used to obtain the entirmates neceasmtates o field survey in both areas, For
this study, the following specific USAY cormmund arcas and mililury con-
tractors are suggested ag priunary contact pointy for collecting of informa-
tion regarding specific technmigques and methodology used in predicting

personnel requirements,
Military:
Muanpower planming personnel at USAF commands:

AI'SC Rallistic Systems Division, Norton AFB,
San Bernardino, California

Strategic Air Command Headquarters, Offutt AFB,
Omaha, Nebrasgka

Alr Training Command Headquarters, Randolph AFDR,
San Antonio, Texas

Air Logistics Command leadquarters, Wright-
Patterson AFR, Dayton, Ohio

USAF Contractors: - —

Space Technology Laboratories

North American Aviation, Inc., Autonetizs Di-ision
AVCO, Research and Development Division
American Bosch Arma
Burroughs Corporation
Svivania Corporation
Convair Astronautics
Aerojet-General Corporation
Boeing Company, Seattle
Martin-Denver

Bell Telephone Laboratories



General Electric Company
Paul Hardewman Campany

Douglas Aircrdft Conipany
Radio Corporation of Amerita
Rand Corporation

Data Collection Forms:

The-attempt to collect information, with regard to.man-
powver prediction techniques, can be accomplished by the uge of a prepared
form or by the interv:ew method or by a combination of both, The attached
pample quegtionnaire s @ prelinminary effort deaigned to he uged as an

Interyview guide,

Voo Evaluation of Techniques and Resulta

The evaluation of techniques and ruéﬁltﬁ should be as objective
as in posnible. However, the data available with regard to techniques and
the basic asaunptional dats miav not be sufficient for objective testing. The
basic characteristics of a preferred technique should be based on past
history and sound empirical knowledge, provision for all {future perturba-

tions, and predictions with time-phased accuracy.

The testing techimgue would provide for test of quantitative
accuracy in total and/or by segments such as commands, functional areas,
units, skitl levels; all depending on the scope and quality of the data col-
lected (see Table ).

If possible, suitable statistical tests would be applied to evalu-
ate the accuracy of the various testing uses. Other tests would reveal the

technique appropriate in the light of available informiation during cach phase.
4. Publication of Find'mg_é;

Publication of findings should he sct forth in a report format
that would best he determined at a later phase in the study, and consistent
with reculta thorenf,

Terend Sl Statne

In accordance with the proposed studv plan, a literature search was

conducted with the assistance of the Aervspace Technical labrary and the

AC Séai’k"}”lugﬁiﬁsion ofGenerad MOlors T e
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PRO FORMA INTERVIEW GUIDE

Name of Organization:

Addrosy

Dvpa rtment: R

Individual:

Titie of Individual:

i~
P

Do you prepare manpower predictions for military organizations?

For what purpose” e, propusals, existing contract requirements, ete.

Unde o what vantiact?

In ;_":l’n(‘ ral, how do you o about the preparation of the estimate?
Do vou have a4 writien set ol procesdures ormanuals?  List,

Is this a [ull thme agsigmiment or s 10 just one of your functions?
Do you congider all mpilitary mmanpowers or da you ¢stimate only the
“direct” personnel?

Do you have a definition of "diredt” as distinguishe | from indirect?
Du you })rvp.};c task analyscs?

Do you use any standard factors”

Specifically, what technigue or technigue s do you use when predicting

manpower requirements”? . .

What arve the specific weapon systems {or which you have used these
technigue s ?

Do vou have a coapy of AFM 26-1, "Policy and Criteria Manual”?
How is this used?

Do you have a copy ot USAF Planning Factors, AFM 172-37

How is this used”

What other weapon systerms have you preparcd estimates for?

re theee estimates in detail gr how can we obtain coples?
What other type of manpower ¢stimating do you do; 1. ¢., do you plan
future requirements for your own urganization?

What are your opinions as to present procedures and techniques used?
Do we use too much elfurt in cortain arcas and tec little in others?
Are the technivues used valid if we wish to arrive at a realistic
cstimate ”
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Armed Serviceés Technical Information Agency, “Principal sources of
documents were: Wright Air Devclopment Divieion, Air Research and
Development Command; Rand Corporation; and the American Instiwute of
Regearch. Most of the published literature available related to USAY
weapon svstems and publication was dircetly or indirectly sponsored by

the Awr Force.

Special efforts were made to scarch out reports which had not
received wide distribution and to obtain unpublished literature on the subject.
No docarrents were located whicl dealt directly with evaluation of techniques
for prediction of manpower requirements or with the " Comparative Validity
of Manpower Requirtinents Prediction Techniques" which is the task outlined

for thig atudy.

The lack of published hiterature 1n the area of estimating manpower
requirements was clearly brought out in WADD Technical Report 60-493.
Thiareport, "A Survey of the Litorature on Prediction of Air Force Personnel
Requirements,” by Folley, Fairman and Jones of American Inatitute of
Research, published in July 1960, was the result of en exhaustive literature
gearch. The authors stated "although this activity (estimating manpower
requirements) is performed on every weapon system that is developed, only
onc report was found that deals specifically with a method for making these

egtimates”.

Some progress has been made since the above was published. The™

number of documents received and reviewed under thie present research

1 program was 80, of which 30 were related to the study.

Paragraph D, immediately following, discusses the present state-
of -thc-art of manpower prediction based on the literature search and survey.
> R “The-speciiic -stage & of-weapovn systems development, wherein predietions

are made, are discussed and include:

' Advanced planning stage
Research and development stage
- - . . Prowotype. manufacture, and test stage e

Cperating stage
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A complete bibliography listing all documents reviewed was made.
Thosge items directly related to the study were annoteted on separate sheets.
These items are :ncluded in Section V.

s

. State-of-the-Art Adcording te Literature Survey

1. Advanced Planming Stage

3 General Discuasion

Advanced planning for weapon systems is perfarmed
primarily by the military itself. divectly or indirectly through their non-
proft research organizations and prime countractors,  The capability for

prodicing manpower requiroments should exist within the advanced planning

pectong of these vrpganizations sn o broad general sense, and the skill-level
of thewse prrsonncl naust be on o high order, However, the need for detailed
productiore imay not exast at this stage of a4 weapon gvsten development. In

Y general senne, both economic resourcen and human factors are considered,
The manpower requirements necessary for rescarch, development, hard-
ware, fabrication, and mrsgton operation are also considered.  As the
migsion operational personnel requirement 1s only a4 minor segment of the
total nanpowerconsideratiops at this stage of weapon system development,
ANy atternpt to catimate qua]ltgtwr- requirements in detail could be of ques-
tionable value. 1L necessary to make good estimates of quantitative and

i .
lno pencral qualitative personnel requirements,

Svutemn rehabihity and maintainability must be carefully
consiydered at this point and care must be taken thp,a: manpower estimates for
different systerms usce the same scope, i.¢., fligf:nt, gsquadron, wing, support
pecsonnel, cte. . to keep subsequent cost-effectivencss comparisons meaning-
ful.  Good techniques and planning personncl are required at this stage 8o
2 to 1mp‘r‘cr)‘\'v decision miking with respect to provx\'diﬁg lead time auffieiant
ic ohtain the proper quantity of qualified personnel at the time reguired.

The manpower information generated at this stozz of -
\_\-g».f[p0i§ystér@§’de'vemp-;nenr'hd’a“rmplifa'ione for totzl natizrdl manpowty
resonrces, total n~i1itar‘;' manpower and force structure, récruiting, tfain-
ing und educational processes. It also has a significant impact upon dollar

costs and budgetary considerations, as reflected by the manpower predictions

submitted in"Proposed System Package Plans" or other similar documents.

.
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B - - : h.  Applicable Daruments
o —

Recent published literature on manpower prediction
techniques pertaining to this phase of a weapons system develepment are as

follows:

Reference | - "Concepts for Estimating Air Force Man-
power Rezguirements for Planning Purpeses/!" by M. C. Heuston of Rand

Corporation, | November 1960,

Reference 2 - "Manpower Planning Fuctors for Air ¥Force
Space Systems in the Conceptual Stages of Development! by M, C. \Neuston
of Rand Clorporation, vauuy 1962,

Reference 3 - "USAYF Planning Factors" (AFM~17Z"-3),
1sgued by the Department of the Air Force, May 1962 and updated at inter-
vals, (Title unclagsified, contents clasaified. Suitable extracts however,

can be made by authorized personnel having a "Need to Know" )

Reference 4 - "Policies, Procedures and Criteria” (AFM-

26-1) issued by the Departrnent of the Air ¥orce, updated at intervala.

Reference % - "Procedure for Dctérmimng USAF Estimated
Manpower Requirements', by J.C. Powell of Acrospace Corporation, May
1962 and updated at intervals.

i Prior to the publicat:on of References 1, 2, and 5, no
literaturc on the subject was located mthér in the scarch conducted under
this study or the exhaustive gearch conducted by the American Institute of
Rescarch under WADD Technical Report 60-493 1n 1960, These documnents
are the first to make known a methodoloagy or technique for cstimating or

pred:cvmg mdnpnup' rpqmrements at Lhe advanced planning stage

TN Rt s e ety ey ey FT

Refer tnces 1 and 2, abstracts of which appear in thxs

report, are somewhat related as to content. They are of value as the techs. .

.

nique used enables the analyst to arrive at a fair approximation of the

quantitative number of personnel necessary for functional areas and a total

manpower requiremant.

The technique for predicting requirements in this advanced
planning stage of weapons systems development as summarized from the two

documents is:
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- . (i) Create direct manpower requirements by ueing available
published desigh criteria and discussions with advanced planners, Similar
sysgleins are considered as a guide. This results in a calculation of the num-
ber of "direct" nmanpower and a functiona!l distribution such as pilote, missile

lawnich operators, pground guidance crews or tracking crews.

(2) Create the digect support manpower requirements by
utilization of all data used in (1) above.  This is accomplished by factoring
historical data, 1€ na date oxiste, the analyst or planner must create o new
Lasia, This factoring of data obtains o gquantitative number of direct support
manpow e and o functional distrebhution such as reessile assenbly, launcher

maintenancy, fuel supply. cte. .

{3 'ndirect support panpower such an tranuportation,
secur ot and food s caleulated by yse of factors, Factors are published
v the Air Foree and are based on combined experience and judgment, A
pood cxample would he AN 17224 o

{(4)  Admrinistrative support and major commands support

"

are then calculated by uazr of factors.,

{3) Command, i.e., wing, group, and headquarters ure

t'en calculated by use of higtorical data.

The addition of the numbers calculated vn (1} through (5)

will provide a quantitative total manpower estinate.

Reference 5, an abstract of which is part of this report, is
more procedural in its8 makeup then References 1 and 2 although its metho-
dology '8 similar. the procedure suggests the use of AFM-26-1 and AF M-

172-3 as source documents for preparation of the estimate. Suggested

U REqUERtidl Bfeps arer UYL Lo e e

(1) ¥=sgtimate the manning requirement for the primary

mission operation.

{2) ®=stimate the primary eguipment necessary for the

mission,
(3) Estinmate the logistic asd support manpower require-

ment for functions that are oriented to personnel.
- P
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(4).  Estimate the logiati¢ And auppory manpower reguire-

ment for functions that are oriented to equipment. R

(5} Tstimatc the logistic and support manpower require-
ment for functiong that are oriented to other factors such as dollars of salcs,

items purchaged, rank of command, ectc.

{6). Compute total manning roquirement using formulae

shown herein,

The procedure requires that worksheets he utilized and
provides for a more detatled set of data if other than general estimates arc
necessary. Seme charts which cutline general functional arcas, tablea, and
statiatical information arc included in this "use in-house only” procedural

document. .

References 3 and 4, abatracts of which are incorporated
into this report, provide the planner and estimator with a general knowledge
of Air Force pohicies, and p¥dnning information. A justifiable prediction of
maiipower requirements for Air Force systems cannot be made without the

information contained in these Air Force manuals,

The {ive publications summarized above represent the
only current literature available from the literature search and review and
which are directly applicable to manpower estimating and prediction tech-

niques in the advanced planning stage of weapons systems development.

2. Rescarch and Development Stage

a. General Discussion

‘the nccessity for a more detailed and searching analysis

of manpower requirements :8 evident at this stage of 2 weapon syatemn

f the immmediac yof Tundarmentdl decisions which nray - o oo

o

development bezauss o
affect manpower recruitment and training or even total force structure.

nd development of weapon svstems is primarily carried out by

‘yovernment contractors under a specific contract. The contract generally

provides that manpower requiie:nent 4ata be furnished to ?ﬁ?{“?“‘“?{,, B
service. The data are "called out" under military specifications, such as
MIL Specification QPRI 26239A. Information submitted under this require-

ment is related only to the peculiar equipments being developed:
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consequently, the itemizod manpov er guant:ty and qualifications
are very speciftc while anv correlated svaten requirements remain general.

"

*rajor contractors have Min-house” capability for producing these nmanpowver
requiren.ents data.  Subcontracters may have this capability or they may
supcontroat this effort 1 human factors specialists.

Pregent techmgues an this stige of weapon svatems develop-

e svact inainterance mode or operational

tenl ot prinarsly task analyg
concept ta not fully developed. cpipreent data 18 not firn,, the development
process will continue throuchout the avquisition phase, go systen manpower

g e ents porerated ol this tane cee st tentat ve,

. Under the concurrency cone-pt, updated manpower proe -
otrons e cwsEert b darvng thes phase. Howeser, for the reasong listed
above the catanetes oade ot this tinee ay not be advanced to the point where
recrouse fur redruiting or training s reuch more reitable than those obtaned
during the advanced plunnang stage. [ anproventents in advanced planning

mipow or estiteattony can Le Ctained, 1t s posasible that thewe could be uned
st Seape 30 This would renresent v considerable asavings during the

crrtical research and developy ont stopes af any gystem,

boo Applicable Docunserts and Summary-of Contents

Recent putlishod hiterature that s related to manpower
proedotron techniques or anethoedology cpplicable tnthe rescarch and develop-

Ustage of weapons svatens desvelopnient include the following:

et
Reference 6 - " Technical Data Requiren:ents for Systems

Cneancering and Support” by TV Wahton of Space Technelogy Laboratories,

Tre. . copyright an 1961 to the author.  This massive, factual, well-written
docun.ent s o text book that covers technical data reguirements for research,

develop:: ent test, manufdcl\_,yr\r\_g, ~zagembly and checbouwr Inoigtics, 4nd

;A’ .

vperation. A complete chaplzr ¢ ST o Aarmfo g i, oo o0 o~ udedan
the Look. A suggested method for preparing u basic set of cards (McBee

Kevort or tabulating type) v which vompicic SO Rl -dnia vin 50 Teeesded

v B . L S L xis "G e
G bt w0 ted tOT TS5 3TN n T V3 gneellent.

&)
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- " This text material applics to ali phasew of wweaporw— ———
systein develepment and presents in one volume a wealth of information that

can only be heipful to the reader. If provedures outlined in the book relating
"to QQPRI are followed by contractor personnel, a good QOPRI report will

resgult,

Reference 7 - "Handbook of Instructions for Aerospace
Prraonnel Subsystems Deasigners! (AFSCM-80-3) published hy the USAF and
updated periodically.  Thisg manual contains guidance material for all individ-
uals working in the area of hwnan factors connected with Air Force weiapons
systema,  The text s directed to the level of principles, philesovhy and

policy rather than te details,

Although the content of the nanual relating to manpower
votitmates oo excellent no techniquea as such arce published., The manual is

necesoary reading for any individual engaged in personnel gubsysten.s work,

Refercnce 8 - "Automation and Pergonnel Requirements for
Guided Migaile Giround Support Function by W. B, Knowles of Acrospace
Medical Laboratory, May 1959, This atudy was conducted becausc pergonnel

requirements were not declining with the use of automatic electronic ground

| equipment as had been expected,  The results showed inadequate design

i obijectives and roquirements were the probable cause.

x The reason for including thig well-written document in the

: study report is that 1t provides additional evidence that predictions of man-
power reduction because of automation are often overly optimistic. (Sec
Reference |3 under Y'rotu'ype Manufacture and Test for similar conclusions

as applicable to automated checkout equipment.)

Referenie ©  "Czlleetinag and Dampiling Task Information | -

: . - for Newly Developed Guided Nisgiles! by Robert Glager, August 1953, This
report presents a compilation of task inforrration regarding a missile svatern
and makes some recommendations regarding the collection of such informa-

_uion. it@iso cuomaTns goot informaron as 10 the meaniag of teines such 2er .

™
191

task, summary, subtasks and behaviors, major decisions, etc; VT-hivs US
Navy oriented publication, although 10 years old, is basic and is the best

Navy document d'sclosed by our search.



Page 18.

l?;cferre;urcrl_xr_lo - "7};erénnnr:lﬂprl’anir;inrg iﬁfc’)rr’x;alio;{?br:j?{{? o
Air Force Satellite Control Svstem by M. V. Hiil and K. J. Lindsiy of
Space Syateras Division, Air Forcee Syaterns Command. This document
shov « come of the differences between forecasting personnel requirerments
for a resesvoh and developnient systerr and an operational systerns, It also
pregents o detanled contparison of the differences hetween Fersonnel

Flanmong Saforcation {AV 708D Sixhibat 61 -90) and OQPRT (MII. DL262 353 A).

Fhe publicattons as sumrrarized dbhove represent the (ur-
vent aiaadable hitorature {with tb(- excoption of Reference Y which was pub -
RS IYIE TR RTINS | (l:lﬂ»\ tly or ndirecthy applicLble o rnanpower «\;i:l‘:- ating o
predoctiop techmgue s at the reacarch and developeent stage,

Prototype, Canulao ture and Vet Stape

— - - . e v
a Goeneral NDacunsion
fhe prediction of muanpoy o reguirersenty o ths st e o
GO nontern f{r"vr';n[nr‘rﬁut: in far v-ore detarlod than in the pret vy s e
ul developrent. The ol OQF R has already heen subisvatted and no oo -

datny . clarfication, revesion and detailing s 4 continuing ¢ffort until the
svsten cguipients are accepted. A syster functional anclving ta norvally
ot hand. a system meintenance analysia hae been produced, and detiled

specific task analyses are prepared,

The primary nalitary specification used 1s MILD-26230A,
USAY . Other specifications that are applicable are MILW -49411, MIL D-9319,
MIL D-md e NMIL 225096, ML F-254906 and MIL H-26207.

The basic techmique used for predicting nanpower requare-

ments s task analysis. Generally, this technique is the calculation of human

- Cnmla
T - TeGe

MOVETRONRIS @nG “Dntal processts regair=g 1o n
necessary task is described, the cguiprments involved are identified. a name
is given to the operation, o skill te’ »1 18 deternrined for the proper perfor-

mance of the task, the thine for peviorcance of the task, and the frequency of

tagkh PeTIOTILANCE 16 CRUITMAINN,” 1AC riSke arce 1ogivaily grouped ivgeihss and

those which satisfy a set of eriteria, such as identical equipment and like
complexity, are clustered into & position. Summations arc then nrade of the

time required for a task, the frequency of the task. plus additive factors such



as travel, personal time and the like, which permit a quantitative and
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qualitative resultant,

The resaulting manpower reguiremznts now are guite firm
(see Figuro 1), Much literature and many publications ave available on this
technique 8o tho above in not meant to be a full and complete description of task
analysis. [t ig submitted for purposes of discussion. Complete material on task
analysis procedurcs and methodology may be obtnined from the American

Inatitute of Research, Pittsburg, Pennaylvania, "A Method for Man-Machine

“Task Analysis,” by R. B, Miller 1953, The primary authors in this field arc

R. HB. Miller and 1. D. Folley, Jr. (Reference 3 shows 30 separate documoents
aearing on the subject all of which carry R.B. Miller's name a# the author

ar co-author),
b.  Applicable Documents
Roecently published literature that 1s related to manpower

prediction technioues or methodology, and applicable in the prototype, manu-

facture and test stage of weapons saystem development. include the following:

Reference 11 - "Methods for Computing Manpower Require -
ments for Weapons Syaotemns under Development” by various employees of
R-public Aviation Corporation, August 1961, The article was published under
the acgis of the Behavioral Sciences Laboratory, Aerospace Medical Labora-
tory, ASD, AFSC, (TR 61-361).

The abstract published with this report states "A method
has been developed for an accurate and comprehensive forecasting of man-
power requirements for new weapon systems The text devotes 1tself to the
normal task analysis techniques utilizing worksheets for summarization.
The method infers that subcontractor's components degigns and enginecring
drawings are available. New techniques or new inethods of predicting man-

power requirements are not apparent in the content.

N

N

References 12, 14, and 15 - "The Valsdation of Pred\féfions{’

Concerning Personnel and Training Requirements,” by Murray Glanzer and

Lohert Clager, Augnat 19SR " Nathnds of Forecasting s:aintenamce Job
Requirements” by Robert M. (Gagne and * Amticipating Tomorrows Mainte -
nance Job," by Robert B. Miller, respectively, devote their text to prototype

and test phase of a weapons system development. They agree that valid
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estimates uf manpower reqmremcnts can be forecaated by unhzmg the

information available at the prototype stage.

Glanzer and Glaser (Reference 12) conducted a case study
of training requirements for the Terrier Missile and compared the require-
ments developed by use of prototype material with actual requirements five
years later. Gagne {(Reference 14) concerns himself with interpretations of
terma relating to job descriptions. Miller (Referonce 15) asclected the AN/
APQ Radar Sct and 2 Bombing-Navigation Syatem for his study. Maintenance
job requirements were developed using information available at the protatype

stage and compirzed to actunl requirements.

Reference 13 - " Auternated Maintenance: Theory, Practice,
und lmplications for Training by Paul &, Franks and Clarence W. Furnish,
August 1960, Although the subject of this paper is training, parts of it are
devoted to manpower requirements, The authors belicve that one of the main
reasons for adopting "automated checkout equipment” in to reduce the demand
for large numbers of skilled men. They state that very little evidence exists
to substuntiate or refute this premise and that Air Force has not, to date,

realized manpower reduction by using semi-automated maintence techniques.

Reference 16 - "A Technique of Job Activity Description
for New Weapons Systems,” J. T. Ray, December 1957. This report shows
in detail a procedure for preparing a task cquipment analysis by utilization
of information at hand and to fill in the gaps by using information relative to

similar equipment if necessary,

Reference 17 - "Initial QPRI for Weapons System 200A)
Richard W. Highland, September 1956, This report shows new postions in
the AFSC generated by this weapon aystem, and is included in our lxturdture

survey ‘as it scte forth much ‘detail that is 1 reqmred in an initial QPRI

Reference 18 - " A Suggested Guide to Position Structure
R. Miller, May 1956. This memorandun, describes in detail a method for job
structuring from the tasks and group of tasks within an organizational unit.

A giossary of commonly used terms in QFRI developmeént is included.
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Reference 19 - "Implications of Air Force Personncl

Information for Job Requirements,” Francis 3. Harding and Leland D.
Rrokaw, February 1958, This report presents informaticon relating to

aptitude indexvs, some job descriptions and a table of typical intelligence N

i levels for some selected oucupations.

Referonce 20 - " A Rvporﬂt of QPRI for Weapona System

No. P30AM John T, Larkins, March 1957, This is similar to Reference 17.

- 2
The publications summarized above represent the currently
avaitable Hiterature applicable directly or indirectly to manpower cstimating

o nredicnion techniques at the profotvpe, manufacture and test atage of

woapons svatem development, 3
4 Operationel Stage
B General ™iscuasson

‘ Puaring this stage, the nranpower reguirements are more
acvurately refined ond defined by the continual revision and updating of the
QORI and other retuted docws ents,  Fron the time the first unit has been
turred over until the Tast unit v added to the new truly operational weapon
systen, the lagt rermaining adjustments in svstem manpowey requirements
are anade. At this point, ngw manpower requirements are a matter of attri-
tion rates due to enligtment terminations, policy decisions, and numerous
other factors effecting personnel turnover, and are reflected in Unit Manning

Do uiments, Organization Tables and other Military Manpower Documents.

. Applicable Documents and Summary

Recent published literature related to manpower prediction

techniques or methodology in the operations stage of weapons system develop-

e - - - ment include the follnwing.

Refercnce 21 - "Feasibility of a Method for Tetimating

- - .' Short Term and long Term '.tects of Policy Decisiens on the Airman

oo Ry Tohn W. Mervk and Frank T Ford, June 1959,
Refurence 22 - “Influence of Resource and Policy Changes

on Aircraft Capabilities,” by Chauncy F. Rell, August 1961,
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m
. /

Reference 28 - "A Concept of stabiiiiyin Mangower Plamijag? —
W. Gorham and H. E. Scarf, ’

The fox;egoing publications treat with mattars of policy and
their effect on personnel subsystems. Merck and Ford (Reference 21) present
a model which simulates the flow of airmen through the Air Force Personnel
System under a given set of policies. This model makes it possible to gauge
the effects of the policies at future points in time on grade levels, career
fields, or any other resultant, if the input information is built intc the model.
Bell {Reference 22) also presents a model which provides for input informa-
tion, i.e., change in flying program, change of ground alert requirement,
change of workshift policy, Output information of reduced or increased man-
power requirement is shown on charts. Gorham and Scarf's paper (Refer-
ence 28) {s an academic exercise which sets forth a mathematical model upon
which a stabie state of personnel skill level distribution can be achieved, As

the title suggests, it is 2 concept which conceives a military force with a

“gtable environment, i.e,, size of force is constant, enlistment paricd does

not vary, re-enlistment and retention rates are stable.

Reference 23 - "Application of a Syatems Concept to
Personnel Research” by Omer Lucien, Myron A. Fischl, and Douglas
Courtney, August 1958. This document {8 not directly applicable to the study
pregzam for which this report is {ntended, It is included herein as it does
have indirect application to & primary svaluation techrique, namely "Foed-
back", The document dwells on '"feedback™, its history, and states how use-
ful it would be if employed in the Navy personnel system.

Reference 24 - "OPRI for C.130 Combat Air Transport
System" by Irl A. Irwin and Robert F. Dice, February 1956. This report
is included in our survey because of its excellent content regarding positian
ihf‘w'k‘{'r,aiig}\i.t,\';:':.é-,-ntre_rm description andvmannigg information. Recommendation
is made n;\'ihﬁ re'r}/orrtr to change BTN task rrequirements 80 as to spread the

woik .0a~ {0 _0,. - vusy AT o8 to those who have very little to de.

Refcrence 25 - "A Tech;ﬁ;iue for Diaplaying Tasn Ausiysis
Information” Robert L, Weislogel and T, Owen Jacobs, March 1956. This
report shows a display technique by use of plastic overlay pages.
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Reference 26 - "Rater Tenderncies in Tstimating Qualifica- -
tioans Hleanieed hy Air Force Joha! T.. W":IP,\'/_. H.R. Harber. M. J. Gingia.

Septecrher 19 1 his report concludes that the individuals who-rate ‘othe:

individuals have personal tendencies. One such tendency is to use.or re-
Ty Lroe the oxtrentes of o rating scale depend:ng on the rater.

Reference 27 - " A Method for Fstimating DirectsSquadron
et e s Mudnunction Rates” Ternard voosen. April 1958, This

socrchorenorandur, makes 1 comparison of the personnel necewsary to

cepre ok ot and repair a4 weapons system using a remove and replace

oo ke woth the ANPON T T ccessar?wnherr a different mode of
o tenance s cmnloyved. phe conciusion 1s made that 4 saving of manpower

oo arenhishied by use of the remen s ond replace mode.  The model used

st s dte o s ancepts for operation. maintendain ol repair time, cte.. oo .
b cctuan ode or concept. This research memorandum does contri-

“

Setethe Yreld of hiterature oo prediction o estimation methodotogy as it
captores o different wav to accomplish the sarne resu.t in the maintenance

and repair ared,

Reference 2% - "Hvaluation of the QPRI for Weapons |

o iR AY Glory A Sturale, 3 Febiruary 1960, This evaluation report

i= it o] of Loth the contractor and the fornat of the Q'R

Reference 30 - "A Survey of the Literature on Prediction
cr iy borce Personnel Requiremments! John DL Foley, fr., Jean B. Fair-
teens Cdna AL Tones, July 19600 A survewy of methods for predicting personnel
St noents for future A Force woeapon svste:nr s s presented with abstracts
of 12 ancelassified, profess:onal docurents.  Fmphasis is placed on identi-

voerures for dersving personnel requirements informat:en. and the

Sttt g Falionales The i, #at state-of-the-art i8 evaluated and pre-
soniodienth e pliearicns for fatere research feginrenteals. Chnclusions
from the study gshow that facrle thoreupn o ocedures exist for describing
)
1

tusks und pos:ions and for combining Las-y 1nto positions., However, no

cutdenc e was (0TNRA ol dny svElematic evaluation of this method., Estimating

manpuwer regquirescents often has been done hut enly one report describes a

procedurs for doing this. Determinine skill

levzl requirements and criticality

of tasks has received little neethodolopicn! attention. Most attention has



been directed toward the rating of skill levels rather than toward any sbjective
determination of skill requirements. One exception provides a seven-poiit
scale of operationally defined periormance levels. This publication is invalu-
able for personnel engaged in preparing Task Analysis. It is a thorough
professional presentation containing 384 pages. Ironically, like the other

techniques found in this survey, this onc has never been evaluated,

The publications summarized above represent the current
literature madce available in this literature search and survey which are
applicable directly or indirectly to manpower estimating or prediction techni-

qucs at the Opcerating Stage of Weapons System Development.
5. General

The most recently published literature survey, "A Survey of the
Litcrature on Prediction of Air Force Personnecl Requirements," by Foley,

Fairman, and Jones, July 1360, presented the fnllowing Summary of Results:

Surnma ry of Results

In summary, then, we can conclude the following about the state-
of-the-art in predicting Air Force personnel requirements for weapon

systems, as revealed by this survey of the literature.

{. Fairly thorough procedures exist for describing positions
and tasks., Tkese proccdures, or some modifications of them, have
been used extunsively, No cvidence was found of any syatematic
attempts to evaluate the procedures to identify their strong and weak

points.

2. There exists a procedure for combining tasks into positions.

_Once again, no evidenve was found of any systematic cvaluation of this

method.

3. Estimating manpower requirements has oftenbeen done. Only
ore report atternpts to provide a procedure for doing this. Tlis nicthed

has apparently never been formally evaluated,
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4. Determining skill level requiremeats has rec',!/eived little
miethodological attention. Most attention seems to have been directed
at the rating of skill levels rather than at any olLjective determination
of requirements. One exception provides a seven-point scale of
operationally-defined performance levels, Like the other techniques

found in this survey, this one has never been evaluated.

The foregeing swmmary is still applicable excepting paragraph 3,
The literature scarch and survey conducted under this present study
- discloses three publications, References 1, 2, and 5, which provide
a procedure for estimating wanpower requirements at the advanced
pisnning stage, one publication, Reference ', which provides the
sarae at the protorype stage of weapons systedas development, and
anuther, Ruference 27, which may be used in specialized areas. Also,
the statements regarding evaluation are not all applicable as the litera-
ture search and survey conducted under this present study disclosed
that attempts to evaluate manpower estimating techniques had been
attempted. Glanzer and Glaser (Reterence 12), and Robert B. Miller
(Reference 15) compared requirements which were based on data available
at the prototype stage with actual requirements and evaluated the results.
Robert M. Gagne (Reference 14), also evaluated the technique of utilizing

data available at the development stage.

The literature search and survey conducted under this present
survey included the very excellent material published in the form of Air
Force Manuals as this material is the base tfrom which all manpower
prediction technique relating to Air Force Weapons Systems must start.

The recent updating of AFM 26-1 Reference 4, the addition of r.any new

advance the state-of-the-art.

I'he updated Handbook of Instructions for Aerospace Personnel
Subsystenrs Desipners, Reference 7 is another contribution which, if properly

. . _ _ . - - -
LUSTAInE%, TaAnN UL BENENCIAl 10T proauctny DRIt estimates.

Specifiv attention is directed ta References 8 and 13 of the

bibliography and ‘5 the conclusions cof the authors. If their conclusions
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that expected manpower savings were not effected through use cof automated

equipments have merit, further validation by research appears warranted.

Attention is also directed to Reference 29 of the bibliography.
This report was prepared by a Human Factors Project Officer and reviewed
and approved by the Chicf, Missile Test Division, AFFTC. Quoted from

two sections of the report is the following:

Section III Results

B. Accuracy of Estimates of Time Reguired
for Task Gompletion -
AFBM E#hibit 58-18C, dated 12 October {959, specifies the

requirement that an cstimate be provided "of the amount of time, in

hours and /or decimal fractions of ar hour, required to accomplish
each duty ..." While there is a column in the QPRI headed "Freq

i

and Time," no time estimates are given for completion of tasks,

The guestior srises, however, as to whether thig information should

be included in a QPRI, and, secondly, what purpose it would serve.
(Underlining added)

For purposes of determining nanning requirements, time
estimates for each task would hardly be of value. The QPRI includes
a breakdown of manning estimatas by position title, AFSC and job
category for a squadron. An operational squadron could easily match
its needs against these proposed manning estimates to determinc their

accuracy.

As for using these time estimates for training purposes,
such data would seem to be available lhrough the use-of the hardware
analysis program and the unit preficiency system. As defined in
Exhibit 57-7, "Hardware Analysis Program for Ballistic Miasile
Weapon Systems and Advanced Space Systems," dated { June 1959,
thia program is to provide qualitative and quantitative personnel
infarmarion and integrated weapen wystenis training requiraménts -

information. This data includes man-hour requirements for
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performance of inspections, remove and replace action, repair,
adjustment calibration, checkout and system verification, etc.
This breakdown of hardware maintenance includes many of the

. rssential tasks and duties which can logically be isclated and analyzed

interms of time for erther operational or training purposes.

Timoe estimates for ropresentative tasks within a balllstic
nuamile squadeon are also provided for under the unit proficiency
systerr., These data are supplied by both prime and subcontractors,
T

rreasured an part by time required to complete task, These estimates

incates are in terinsg of georing standards, performance being

can he gsed for rneasuring Performance, .o, the unit proficiency

capabihity, and aluso fop determining training needs and requirements.

it 15 douniful whether time esxtimates fur cavh detailed task would
ever be used by ar eperational squadron for traiming purposes or for
measuring proficiency. For example, one position description lists
‘over 150 separate tasks or duties.  The breakdown of larger task
prouptt as within the hardware analysis program and the unit pro-
fictency system would appeiar to permit a much more feasible and

nieasnrable unit with which to work.

Section 1V Conclusions

B, Accuracy of Tine Fstimates fg_r; Task Completion

Frequency=-of-task is given in the QPFRI, but these frequency
estirates lack accuracy. Frequency per unit of equipment i8 never
indicated as "per shift.” Instead, "as required” or "daily" arc the
terms uscd, and their use appears arbitrary.

TTime pstimiate s ATe not given i the OPRIC - Howeverithis- oo o
reguirement doesn't seem to fall within the scope of the QPRI, and
constderation should be given toward deleting this requirement
frotn Eabubit 38-18C. This wnforination s of guesticnable value fer

manning purooses. And as for training purposes, such data would
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be available through the use uf the hardware analysis program and
the unit proficiency system. Time estimates are more specificaily

relevant to task analvsis,

If the foregoing criticism of QPRU Exhibit 58-18/(3 Requiremenits has merit,

an aree for cost saving is apparent.

Progress Report Noo 1 of thrs Study which was submitted to
Col. H. ¥, Bunzse, BSD USAF on 27 March 1963 by V. Joscphsdn of Aerospace

Corporation contamed the following information in Section A, Paragraph 2.

"The data {("Manpower Requirernent Data') is 'called out’ under a
rlitary specification, such an MIL Specification QPRI 26239A. Infor-
Yy 8pe P

mation submistted under this requirement is related only to the peculiar
! y p

vquipiaents being developed so (hat the guantity and qualifications are
very specilic. interfaces between subcomponent, components,
subgystems and the weapons system as a whole ;re counsidered;
however, the specifications are in a sense restrictive so that a ninimal
manning requirement :s -obtained at this stage of development (' The :
Research and Development Stage') by the Contractor. A more realistic
quantitative and qualitative report could Le produced, if the specifica-
tions required an estinate which was not resiticiéd to the pecular e
cquipn-ent beiny developed, but were broadened to include all equip-
n.ooents nm‘essar) for cuomplete operation, riaintenance, etc. of the

system.”
Investipation relative 1o the foregoing eriticism of MIL Specification QPRI
26239A is warranted, unless the scquence of aggregation of QPRI data

provides of inclusion of the personncl requirements not inciuded. in the

dyasnic QPRI data.

2510 -
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C
A. Conclusion

Based on the literature survey which has been conducted in
accerdance with the study plan outlined in Paragraph III-B of this report,
the publication of the additional literature; {References 1, 2, 5, 11, and
12 of the bibliography which are discussed in Section 111 of thig’ report),

[d

can be categorized as an addition ‘o the state-of-the-art of manpower

prediction techniquas.

No evidence has been found that the techniques stated in this
literature have been formally used for estimating manpower requirements
for a specific wecapons system, or that the techniques have been systemati-
cally evaluated. Until these techniques are evaluafed. no firm conclusion

as to their merit can be reached.

The validity of manpower predictions utilizing information generated
at the prototype atage of weapons system developmeant'is confirmed by three
publications. The extent of the investigation by the authors was limited to

" certain functional areas. Until more extensive investigation is undertaken

and more confirmations appear, a positive evaluation cannot be mads.

The excellent military publications, in the form of manuals,
(Referencesﬁ, 4, and 7 of the bibliograpﬁy), are positive contributions to
the state-of-the-art The continued updating of these publications should be
implemented. However it must be recognized that most of these manuals

state what is required; not how it is accomplished,

The conclusion reached by one author (Reference 13 of the bibliography)
and confirmed by another publication (Reference 8 of the bibliography), present

 a sound basis for the exercise of caution when predicting a manpower saving

because "automated equipment” is used in *Ad Wiapuns sysiem.

B. Recommendations, Plans for Future Rescarch o R

The study plan as summarized in Puragrapn-2li-D of tLis report i

partially complete with vespect to Task 1, Literaturc Survey. It.is recom-

mended that Task 2, Data Collection be undertaken utilizing to the extent

possible all existing resources, with plar;mir.g support and direction from

human factor and personnel subaystems specialists.
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It is recommended that concurrentiy wilh the execulion ot a8k &
effort be made to extend Task 1. The {icld survey undoubtedly will disclasc
unpublished hterature, precedures, and new technique and methodology
regarding the manpewer prediction techniques as used in actual prediction
cfforts on specific weapons systems, without which the entire study has little
if any validity.

Task 3 under the study plan. FEvaluation of Techniques and Rcsults

would appear to fit within the technical scope of manpower planning specialists
in the personnel subaystem design area. A preliminary survey of the results
of Task 4 effort would direct and affect the future research plan. The
acceptability of the data produced by the {ficld survey efiort for valid
statigtical analysis would appear to be the Jdirective characteristic. Also
decigions with regar:d te the format of I:i:bl_ic_;t_i_qnvBf_f’_i.ngi_nag. _Tra.sk 4 unde‘r
the study plan, should be deferred until a preliminary survey of the results

the data collection task ave evaluated

The literature scarch and survey disclosed the {ollowing areas
whe rein additicenal research may be recommended which were not a part
of the original study plan.

1. The requirements of MIL Specification QPRI 2623%A arc
restricted to the specific equipments under levelopnrent. Conduct additional
rescarch to determine if all qualitative and guantitative personnel requirc-
ments re understated because of this unvalidated statement, or if all
interface persofinel requiréments are included when the systernatic aggre-
pation of QQPRI is completed

2. The requirements of AFDN Exhibit 38-18C include the request
for details rogarding tire reyguired [or task completion, which are unnecessary.
Conduct additional r(r-wsulaxrfch to d‘cturmiﬁc 10 the rogeeest Jox the inciusion of this
detail is in fact unnccessary 1)1" if the user is not wtilizing the infaormation ag

intended.

3. The Air Force has not, to date, realizeg predicted manpower

reduction by using semi-automated maintenance techi

automated equipment does not produce the expected manpower saving
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A recommendation that research be conducted to validate or disprove the
above conclusions reached by one author and confirmation by another would

appear justifiable,
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Reference !

Author: M. C. Heuston

Title: Concepts for Estimating Air Force Manpower Requirements for
Planning Purposes

Agency: Rand Corporation
-Publication Date: | November 1960

ABSTRACT:

This memerandum discussesd basic concepts for planning manpower require-
ments an current and advanced weapons systems with emphasis on advanced
systems at the R and D phase.

The philnsaphy emphasizes total system requirement. It uses the ARDC
personnel subayatem concept for the framework on which to build estimates.

The primary nbjective i8 to provide sequential procedures to arrive at guan-
titattve requirement for use of planners. The usc of these procedurcs is at
the R and D phage and is intended to be well in advance of any offic:al QPRI

Laturination,

it also defines "personnel subsystem" and "muanpower requirements” and
contains a check iist of functional groups.

Commernts: A good useful publication.

Reviewed by: J. C. Powell
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Reference 2
Author: - M, C, Heuston
Litte: Manpower Planning Factors for Air Force §pace Systems in the

Conceptual Stages of Development
Apency Rand Corporation
Puial. atoon Date. February 1900

ADSTRACT.

Thee seerendam presents a st of planning factors for the estimation af

T oie ananpewer reguirements for the operation, mamtenance and support
oA Fordce Space Systens aad desoribes peneral procedures for applying
these factars 1o dny particslar apa cosyastem study, Is asefy) to analysts
and stanners at carly stages of development, -

Connents: A pond asefnl pubbication. Lists catepgories not now in use but
be nned i the future,

T B

Reviewed by,
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Reference 3

Author: None

Title: USAF Plannmg Factors (Vols | and ¢ AFM 172 3)
“* Title unclassified - Contents classifiod.

Agency: Departiment of the Air Force

Publication Date: May 1962 and updated at intervals.

-ABSTRACT:

Although sccurity restrictions do not preclude the making of suitable extracts
when they can be made witheut jeopardizing security, no extraction of contenta
in made in this ahstract or in the report of which this abatract iy a part.

The information reparding factors, ratios, crew composition and other data
applicable to personnel requiremonts contained in thig publication are invaluable
ta planning personnel.

Co  aents: The availalnhty of these documents to manpower planning personnel
Al utilization of this information by them will provide the basis for better tech-

niques and results,

Reviewed by: J. C. Pewell
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Reference 4 y

|

- i

i

AL Noviie :

i

i

Uotie: Munpower Pobhoy and Criteria (AFM oot

N i

v a ~ 1

Apency: D«-gmrinwnl of the Aar Foroe . !
)

i A 1y Uinddaste oo r oty e v s - !

Fis toose deet inanual outhines the broad policy and procedares nr manage-

! Mo Force svanpowesy roosoarces. The mman ol sncbades manpower
[EESEIOR RS EEEE F RO dosirsie ion Ly o=k b bovedbe aaG grades. cdsiization o civiitans,

o tnnen noanr <taadards

Sk gategnries
o tables,

o b vt o g

wolli o IR B VARSI DKt e s ansatli
Phve rotanmaal adso shows Ay Forceswide distrilaon by finctions L. a sotnewat o
vhscrare maanner.
! ) . Contnents: Phas publication is « must for piancaeg, Ao ol e roqeroinonts,

Ifupdated, it waald he inviluable, Weakness is the ave of the detand, i

Roviewed Ly - J. G0 Powell
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Reference 5

Author: John C. Powell
Title: Procedure for Determining USAF Estimated Manpower Requiremaents
Agency: Aeroapace Corporation

__Publication Date: Updated periodically.”

ABSTRACT:

'A manual for the use of pienners and analysts which aets forth a sequential
work procedure when estimating manpower requirements. It provides some
charts, tables, liats and statistical information.

The inatent of this in<house publi‘éntlnn is to provide for orderliness and require
back-up data in the form of work papers whan estimating.

Commonts: Yery uselul to have on hand whean someone asks, "How did you
arrive at this result?"

Roviewed by: J. C. Fowsll
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Reference 7

Author:

Title: Handbook of Instructions for Acrospacoe Personnel Subsystem
Designers (AFSCM 80-3)

Agency: USATF
Dublication Date: Updated periodically.
ABSTRACT:

Thia loose leaf rnanual is the primary source for information relating to
persannel subsystemn design.

It contains guidance material for all individuals working in tho arca of human
factors connected with Air Force Weapons Syatoms and is directed to the leval
of principles, philusuphy and policy rather than to details,

The contents cover the application of human engineoring to systems design;
cstimating qualitative and quantitative personnel requirements; planning design-
ing and developing training equipment and training programs; the preparation of
training manuals for operator and maintenance porsonnel; and crituria for the
continuing of personncl subsystoms work until complete development of the
waeapon systern.

Comments: A must {or all hands.

Reviewed by: J.C. Powell
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Reference 8
ot W.o B, Kaowles
Uit Autormnation and Personne! Reguirergents for Guided Missile

Ground Support Funotio,
ey Acrospace Medieal Tabaratary, WADC, ARDC
Vbt Dater May 1§59
AL TRACT:

P b woen sterted hecause porsonncl regquircnents were no dechining with
coocb e peloc elevtr e proand cgmpiment as had been expected. The
e ot the study was Cr hid out why and recommend steps to make the
Ceoan o tie cgiupie 6t pay off oo reduced demands for the kigh sLall level
R U A PR PO P TR TR jnx:('.:( vegeaires,
e o1 the stady showed that autorsation hed sot reduced manpower usiage
e {H) testiny and niintenance reguirenents and vbhjectives were not
cortennetioally defined and (O) miascal operations were not completely descoribed
carntned. Res otnmendations were (1) that a tmasntenance system® design
Gt e h o oused and (LY thet nrtper rescaron be conducted in development of
fochintgue s for evaluating the design of test Iogrc, maintefance nperations, and

i bt

Conments An excdlent, Ingh fevel, word preture of the problem, The

recanonendations are mmatare,

Revoowe e Ly oG, Powell
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Reference 9

Author: Robert Glaser

Title: Collecting and Compiling Task Information for Newly Developed
: Guided Missiles

Agency: AIR
Publication Date: Augusat 1953
ABSTRACT:

This report presents a compilation of task information regarding the Terrier
Missile and recommendations and considerations for collecting task information.

It alno shows sample forms and procedural steps for the processing of task data,
and explains the meaning of terms such 2g: task summary, sub tasks and
behaviors, cues available for task performance, major docisions, time required
and numerous other terms.

Communts: This is a Navy vriented publication. Is very uncful for personnel
who perform task analysis functions,

Reviewed by: J.C. Powell




—

- Relerence 10O
iy MOV i ane Ko Londsay
[ooier Plrsonnel Planning nfarmation tor the Air Force Satellite
Control System :
ey ,'1..()‘['), AFS5C

Doy fon Date:
ABRSTRACT:

A oneral concept of the personnel requirements forecasting problem is
des e laped.. Tne differences between ferecasting for the Air Force Satellite .
Cootrol System (i R and D system) and for an "operational” system are
deneared. A detilled comparison ot the differences between Personnel
P oanine Information (AF/SSD Exhibit £:1-94) and Oualitative and Quantitative
Persontel Requirements Information (MTL-D-26239A) is pre’sen!:ed.

Cooments: None '

Rerewed by J.C. Poweil ‘ o
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" Referencell

¢

Author: Various employces of Republic Aviation Corporation

Title: Methods for Computing Manpower Requirements for Weapons
Systems Under Development

Agency: Behavioral Sciences Laboratory, Acrospace Medical Laboratory
ASD-AFSC )

Publication Date: August 1961
ABSTRACT:

ASD TR 61-301 « Republic Aviation Corp., Farmingdale, Long Island, N. Y.
Methuds for Computing Manpower Requirements for Weapon Systems Uncer

Development --

A method has been develaped for an accurate and comprehensive forecasting

of manpower reguirementz for new weapon systems, The manning estimaute

15 developed through a series of integrated steps leading to position descriptions
and numbers uof 1nen required,

Early training information ig obtained directly from Task Equipment Analyses;
information covering ground support and other equipment, spares and consum-
ables s vbtained as & by-product. Plans are presented {or an approximation
of the effect of environment upon manning requiremnents for tho determination
of man-hours required for work of 4 type not amenable to direct task analysis,
and for the estimation of maintenance activity frequency rates,

Comments: The title suggests methods for computing manpower requirements
for wcapuns systems "under development." The text of the report infers that
cngincering drawings and "subcontractors component designs" are available

privr to preparation of task equipment analysis worksheets.

Reviewed by: J. €. Powell




Refoercuce 12

Vicrvoy Gilanzor ang Robert Glaser

Citios The Vahdation of Predictions Concerning Personnel and Training

Reguirements
Aty Armmerican Institate for Rescarch

Pebilnee ian Dater Anpust [YRY

Thre s 2 case study of training reguirements for Terrier Missile. Data which
pared "early® in the sysiem development, such as "Task Analysis
:on Booklet” and "Proficiency Test Material,” was compared as to its

applivability five years later,

'
58

axn pr.

Lval

slusion was, in general, that material developed on the basis of a

"
system remains applicable with minor modifications over a five-

ISR NS

prototy pe
year period.

Camments: None ' +

Reviewcd by: J. C. Powell
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Reference 13
Author: Paul E. Franks and Clarence W. Furnish
Title: Automated Maintenance::Theory, Practice, and Implications

{for Training
Agency: WADD 60-412
Publication Date: August 1960

ARSTRACT:

The authors believe that ane of the main reasons for adopting an "automated
checkout of equipment” concept is to reduce the demand {for lergo numbers of
highly skilled men, They state though, that cven if this premisc does appear
logical, very little evidunce exigts to substantiate or »efute it. The report also
ntates, "The fact that the Air Force has not, to date, realized manpower reduc-
tivns by uding gemiautomated maintenance tochniques raises the question of
whether it is using proper man-machine relationships in regard to ACDE "

This softion of the report concludes that efforts should be concentrated in

thid arba, : - :

Comments: Wo hdave abstracted thuse parts of this report which relate to
rmanpower requirernents. The primary subject is training. A good publication.

Reviewed by: J. Q. Powell
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Reference 14

At Raobert M. Gagne
T Methoads of Forecasting Maintenance Job Requirements

Air Force Personnel and Traiming Rescarch Center

Pubicy ation Diter Noow

ARSTRACT:

Thes paper concerns itrelf with iterpretation of terme relating to job des-

Yiptiens, 10 author agrees with other analysts in this field that job
remnents can by predicted by use of developrient inodels 1f the production
in Ganically the same as the development model,

RSN SRR

e
Cognroenta:; None

Reviewead by 3 C Powell
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Reference 15
Author: Robert B.-Miller
Title: Anticipating f;vmorrow's Mainvenance Job

Ageney: ATC

Publication Date: March 1953

ABSTRACT:

The reosoarch covered by this report is directed primarily to development
of methods {or anticipating job roequiremnents prier to production of the

vquiptaent,  The use of the information is to permit varly training.

The AN/APQ-24 Radar Sat and o Buinbing-Navigational Systom wure selected
for the study.

Thz "actunl” maintenance reoquiremonts wore developed. Requiramonts wore
alau developed using the protutypes. Comparison of actual versus prototype
lead to the conelusion that requirements wero similar,

Comments: None

Reviewed by: J. C. Powell




Retoerenoe 14

R RS .
ARSI A Tochnigue of Joh Activity Deseription for Now Wcapons Systerns
S AT USATE, AFP «nd TROD L Bland AFB, Toxas |
Pubiteatton Doter December 957 .

This repest shows in detail o procedure for preparing a task equipment analysis
proccdure or technique 1s predivated orni there being at hand QPRI informa-
tion which shows lists of tasks Lo be poricrmed.  The tasks, hewever, have not
been described. he technique raquires other at hand information such as con-
tractors pians and specilications. The primary "technique' is to construet "
detail desoriptions fram information at hand and utilize information relative to

similar eqguipment, if necessary, .

.

Comments: Is a good usoful publication for any reader who requires knowledge
4% to preparation of task equipment analysis detail, e

Reviewed by: J. C. Powell

A
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Recference 17

Author: Richard W, Highland

Title: Initial Cualitative Personnel Requirements Information for
Weapons System 200A (IM-99 Bomarc)

Agency: Boeing Airplane Company

Publication Date: September 1950

ADBSTRACT:

I'his deveiopment report estimates the personnel asgociated with the main-
tenance and servicing of WS 200A, It showw in detail the tentative manning
for selected positions only in an IM-99 Squadron of four flight's, and also

comments on other areas which will require manpower. Its primury intent
io 17 show new positions generated by this weapons system., :
Comunents; This 1s another detailed report which delves into much detail
regarding a segment of an ared but does not attempt to pregdict manpower

requirements {or the entire area, :

Reviewoed by: J. €. Powell
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Reference 18

Aty R. Miller
Tiv A Suggested Guide to Position Structure
Age o Arperican Institute for Research

Pabcation Dater May 1950

i memorandum describes in detail a method for _]Ob structurmg from the
and groups of tasks withia an organizational unit. N

(t ones a Blackboard Test Procedure using @ proponent, an'opponent, and.’

unnpire,

terr:s in QPRA d( velopn ant.

Conments: A good publication for OPRI technicians.,

Revivwed by: J. C. Powell




Reference 1§

Author: Francis D. Harding and Leland D, Brokaw

TTitle: Implications of Air Force Personncl Information for Job
Requirements

Aency: WADC. ARDC

Publicetion Dater February 1958

\“

ABSTRACT:

Page 6!

Uhis report presents information relating to aptitude indexes, some job

Groupations.

Conmmnents: Title s misleading as to actual subject dealt with,

Va

v R viewed by J.C. Powell

descmiptinng and a table of typical intelligence levels for some selected

=




Reference 20

1. Larkins

A Report of Cuaiitative Personnel Requitements [nformation for
Weapons Sestem No. 103A (SM-62 Snark)

Aoy USAF, Lackland AFB

ooeatton Dater Maroh 1957

' s TR ACT N
Tio o« s nostirdard development report for QPRI information, It ]is’ts: "new"
IV IERE DAS SRSt NS i definitions, ST nh

Coonments: None

Rewiowad by T CL Powelid
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Reference 21 :

Author: John W, Merck and Frank B, Ford

Titde: Feasibility of a Method for Estimating Short-Term and Long-Term :
Eftects of Policy Decisions on the Airman Personnel System

Apency: WADC - ARDC
Pibhcation Date; June 1959
ABSTRACT:

e report rdescribes and indicdtes the utihity of a model which simulates the
i of arrmen throuph the Air Farce personncel system under a given set of
poalivies. This model makes it possible to ostimale, with as much decuracy
s avaniable inothe npat infsrmation, the effects of that set of policies at
Uiture points g turne, These effects may be gauged in terms of the future
drstribetion of prade Yvels. career ficlds, or other pertin€nt information

be huilt into the maodel,

whn h miday

Cormments: A pood workable proof-tested methad., Only weakness 18 the lack
af historical data to provide bas:ic ‘nput data.  As the tabulating of statistical
irlaprrnation vpproves this wedl provide an excellent model,
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Apency:

Publrcation

ARSTRACT:

Phis 1oport

nolocte s and
wroamodeld
Operational
alert reganr
i
.
lacilitios an

{he eflects

Comments:

Reference 22

Chauncy F. Bell

Influente of Resource and Policy Changes on Aircraft
Capabilitivs .

Rand Eprporation

Dater August 1961

examines the effocts of changes in operational policies, maintenance
redources. A hypothetical weapon system (manned aircraft) is uscd

pobicy changes arer chanpein flying program and change of ground
cinent. Mamtenance policy changes arer change of workshift

sebioy and tunes of work, and change in schednled workinad, Resources are
defyied as the arreradl, the mamtenance personucl, ground support equipment,

€ 8paAre pdris. :
0f Changoes arv shown o wharts, Some conclusions are made.

Well written.

Reviewed by J0Co Powell
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Author: COnicr Lucier, Myron A, Fischl and Douglas Courtney

Title: Application of a Systems Concept to Personnel Research
{Final Report)

1

o Agency: ' BuPer, USN
Publication Dater Aupust 1998
ABSTRACT:

This repoeet dwells upan "feedback™, its history and how useful it would be if
employed nothe Naval Personnel System. The use of a feedback principle
would somehow provide 4 systems concept.

The rescarch approach, since the idea of applying systems concepts to naval
personnel was soinewhat revolutionary, was to propase a problem census,
(Evidently, the pr hlem census did not come oft and the repert moves into a
~tngle problem solution "what has becen the effect of converting petty officers
from nonclectron’c ratings iato BT 8,")

The report concludes with a recommendation that eight additional tasks be
performed to complete the study. -

Cornunents: Not darectly applicable to our project,

i Revieweo by: 1. G0 Powell
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Reference 4
Author: Irt A, lrwin ana Rubert F. Dice
Title: CPRI for C-130 Combat Air Transport Systemn
Agency. ARDC

ubhication Date: February Y50
ARSTRACT:

This report presents recommendations to assist action agencics in eliminating
ininor deftciencies which exist in personnel and training plans {or the C-130,

It describes some new dutisd and increascs the quantity of propeller repairmen
Ly P00 per cent above the number progrinnmed. It also changes task require-
iments no oas ta smooth out tasks ina too busy AFSC to one which has little to do,

Cuornrentar This 1s an excelient report. o contains good position information,
~y st description and manning informaition in concisce lucid langyage.

Revicw ed byt J.Co Powell
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Reference 25

Robert Lo Wessiogel and T. Owen Jacobs

A Technigue {or Displaying Task Analysis Information

o AR

soatan Date: Maroh 1950

AVSIRACT:

Then report lustridtes o« techmgae for displaying job requirements of a single
petater by S plastic overlay pages, and a matrix of job activities as a
LSy

Comments: A woannos s U ose € oo many dieplay efforts,

Ry

towo e by .00 Poaweld
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Reference 26
Athor: 1. Wiley, H. B, Harbor and M. J, Giorgia
Iitle; Rater Tendencies in Estimating Oualifications Required by Air

Force Jubs
Apency: WADC
MG elion DDare:r September 1959
ABSTRACT:
Repory of a test which concluded that there was evidence of individual tendencies
relfrarn from usifip the extremes of the Rating Scale, and that raters -
rronal tendenaes which are consistent over o d-hour period,
Sl alel o Nang

Reviovwea by 10 Co Powell
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Reference 27

Author: Bernard Vooscen

Title: A Method for Batimating Direct Squadron Personnel via Malfunction
Rates

Apency: Rand Corporation

Publication Date: April 1958
ABSTRACT:

This research memorandum discusses o method for estimating three types of
direct personnel necessary {or the Titan mssile. The types are aperators,
miantenance, and reparr. The required input information is: ay operational
concept, 1ts type and complexity, the maintenance concept, a malfunction rate,
and repair thines. A squadron confipuration must also be known or ansumed.

Ouantitative nnbers are developed for the three types of personne) using both
a soft base and a hard base and fast or slow reaction,

A comparison of the numbers of personnel estimated under this method with
the oryganal OPRI estimate 18 attempted and o purported saving f manpawer
is claimed.,

Conunents: A good try at simphiying & complex problen.

Reviewed by J. C. Powell
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Refercnce 28 - i
‘ i
Athore: W. Gorham and H, E. Scarf 1
Tatle: A Concept of Stability in Manpower Planning !
1
Agency: Rand Corporation j

Prabhweation Date:
ARSTRACT:

Fhis paper s an academic exercise which sets forth a mathomaticul maodel
vpon which o stable state of personnel skill level distribution can be achieved.

The asswnptions vwpon which this stability ts dependent are many, such as:
miless the totad force sizge 1o changed; unless the enlistmoent period varivs;
aidess the retention rates vary, ote. The re-enlistrnent rate {s assumned to
be coastant and many other assumptiony are 4 concept of stability,

Comments: The paper is full of theoretical assumptions which are of Little
nelp in kolution of reel problema.

Revicwed by J. C. Pewell




T
B
72
(¢}
-
N

Refotonce 29

. - W
Aurh o Olory AL Btarcade

Title: FEoeadaatiag of the Oualitative Personnel Requirements Information

tar Weap o Systens oA
SAvernoy: oA Foroe Flight Teot Center.
Poblooatiea Dates 2 Fobraary T80

ABSTRACT,

This -tudy was conducted to evaluare the QPRI prepared by Douglas Aircraft

Comany o these specific arcas:

Aceuracy and Completeness of Task Information
Validity »f Position Requirement Estimates.

Concliusions were that task coverage was adequate, no estimates were included

in the QPRI as to amount of time required to perform tasks, the.refaquire'm'ent
as to "Statements of Hazards Involved”™ were not met, the "Number and Nature
nf Positions Needed"”" portion of the QPRI was not covered in the c¢ontractors’

data,

Eleven recommendations woere made with respect to the QPRI format,
Comrnents: A good constractive critival report,

Reviowed by J.C0 Powell



Reference 30

Attoor: }uhn D. Follvy, Jr.o. Jean B, Fairman and Edna M. Jones

T A St ryvey of the Literature on Prediction of Air Force Personnel
Reguirements

ANy Anterican Institute for Research
P00 cateon Dater July 1960
ABRSTRACT:

A =orvey of methods for predicting personnel requirements for future Air
Fur. ¢ weapon systems is presented with abstracts of 121 unclassified,
protessional documents. Emphasis is placed on identifying procédures for
deriving personnel xequlremontx information, and the supporting’ rationales.
The current state-of-the-art is evaluated and presented with 1mphcat10ns
for future research requirements. Conclusions from the study show that
fairiy thorough procedures exist for describing tasks and positions and for
combining tasks into positions. However, no evidence was found'of any

systematic evaluation of this methnd. Estimating manpower requirements
mt(“ has been done but only one report describes a procedure for doing -
this. Determining skill level requirements and criticality of tasks has .
received little mct}mdologlcal attention. Most attention has been.directed
toward the rating of skill levels rather than toward any objective determination
of skill requirements. One cxception provides a seven-point scale of opera-
tionally defited performance levels. Like the other techniques found in this
surviy, this one has never bern cvaluated.

Conuments:  Invaluable for personnel engaged in Preparing Task Analys:.s. A
thor sagh professional presentation.  Contains 384 pages.

Rov owed by: J.C. Powell
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ACH
ACO
ACOL
ADC
ADO

-AFCS

AFLC
AXIPR
AFDPTRC
AFS
AFsC
\NOE
AN
Al
NOE
ARDC
AL
ABD
ATC

AT E

BMEWS
BOD
nsp
nrn

CON
CloM
CER
CFT.
CFF
oM
ConAC
CPT
CR
CIcCi’
CTL
CTS

DE!
DoD
DS/R LR

BECP
=DPC

LE ]

TEMUT

EsC
EsD
EWO

Personnel Subsystems Abbreviation Guide

Aipmnan Classification Battery
Adminigtrative Contracting Officer

Automarc

Checkout Equipment

Air Defense Command
Advancad Development Objective

Air Force
Air Foree
Alr Forve
Air Fource
Air Force
At Force

Air Rescarch and Deve lnpr

Communications Service
Logistics Command
Plant Reurcesentative

Personncl and Training Rescarch Center

Specialty

Page-73

Systenrs Conunand or Air Force Specialty Code
Acrogpace Ground FEquipment
Air Materviel Comanand
Airhorne Power Plant

Arrmman Cualifying Examination

Command

Aecvonantica] Systern 7
Acroniutical s f AFSC
A:r Trainmmg Commang

Aatomati

Test Bquipmern.

Balhistic Missile Barly Warmng System

Beneficial

Occupancy Date

Ballistic Systerns Division of ASC
Basic Test Battery

Contract Change Notification
Contractor Equipment Manuals

Cost Estimating Relationships
Contractor Furnished Equighient
Critical Fusion Frequency

Corrective Mawntenance

Continental Air Command

Crew Procedures Traimnor i
Crew Ratin |

Contract Technigal Cumplmnu Inspc'u.wn
Combat Training Launch

Countract Technical Services

Development Eagineering Inspection

Department of Defense

DII‘\‘~ t bl.p ort Reai Prugcn,-lnstalled Equipment

Engineering

Chur;e Propmal

Electronic Du.a Processing Center

Equivatent xpo3ure Time

Electr dMechdanival Crheckout : -
Elcctronic ' Systems Center of AMC

Electrame Systems Division of AFSC

Emecergency War Order

«
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FTD

GFR
GOR
GPrO

_Gon

HE
HIAPSD

HumRRO

I and C
IMT

ORAN

WS T
S0

KR

MAC
MAF
MAYV
MGE
MITM
MTBF
MTD
MU

NORAD

OGE
oJT
OPR
ORT
OSR
OSTF

o

PE
PED
PEL
PER L
PM
PME
PR ’
PSPP
PSS
PSTE

Ficld Training Detachmiont

Government Furnished Equipment
General Operational Requirement -
Government Peinting Office
Ground Suppatt Eqapment

Human Engincering .

Handbook of instrictinne {or Aerospace Personncl Subsydtem

Designers

;.\1\

Human Resources Rescarch Office (Washington, DC)

Inutaliation and Checkout

Individual Military Training

Inspection Repair as Neceasary

Initial or Integriated Weapon System Training

Job Dehaviov Form
Knowledye of Resuits

Launch Control Center

Lamiting Bqurvalent Exposure Tune
Launch Faality

List of Applicabic Publications
Launch Operation Manual

Malfunction Circuitry Trainer
Manpower Authorization File
Manpower ‘Authorization Voucher
Maintenance Ground Equipment
Military Industrial Techmceal Manaal
Mcan Time Between Failure.

Mobrie Traimng Detachmoent

Mobiic Training Urit

North American Aire Defense Command

O sating Cround Equipniont

On the Job (’ra‘.mng

Office of Prime Responsibihity
Operationai Readiness Training
Operaticnal Support Requirement
Orerativaal Suitability Test Fac.lity
Urganizatiorn Jable

Probable Error

Personnel Equupnieat Data

Preliminary Engincering Inspection
Program Evdlugticn and Revie®W lechrigue
Preveative Maintenanve T o T
Prime Mission Eqapment

Purchase 'Request, Piocurement Request
Proposcd System Package Piun

Personnel Subsystem

Personnel Subsyston Test and Evaluation
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SR Oualitatinvg ﬁpl rationial Requirement
‘PRI Oualitative ana Cuantivative P(*rsunne] Req\urements Information

2 3
R ADC Rome Ay Do 'ir-pmvnt Center
RDTandE Revcarch Developiment Test and Evaluation
2P Request fur F rw‘;)s)h.xi
o Ruoqguired Operational Capability i
Rk Reat Property lastalled Equipment
KT . "Reaction Thime '
RV Re-ortry Veliole

Strategic Alr Cormmiand

Semi-Automatic Ground Environment

Svstermns Anclysis and Integration Model

Supporting Dita Analysis

Staundard Error

Standard Marnteaanoe Form

Strategic Missile bite

standuaved Operating Procedure

Specific OI)"X'«:HX ynal Requirement

by stem Program Directive

.‘iy,\[\‘ln Program Office

vstem Package Program

Source Selection Board

Space System = Division of AF SC

System Source Selection Board L
©System Traimng and Excreising Program

Systern Starl Otiice

]

- Task Apaiysis
AC Tactical Air Connmand
O I'riitnminge Concent

T
-
1D Tabie of Distribution
ToA Task Ez;";‘z»:r'u"‘l ‘\Ha]yiis
I “razning Kagnrprent Development
e Trbh Teeee s Trowmne B popenent Last
HES 241 E(;'...)l'u’nt Plarning Information
FoePu Pt ationas
I mRG Tratnine Feapoment Rn ‘i rement Guide
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